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II Semester B.Sc. Examination, May 2016 

(F + R) (Semester Scheme) 
(CBCS - 14-15 and Onwards) 

PHYSICS - II 
Thermal Physics and Statistical Mechanics 

(NS - Repeaters 2011-12 and Onwards) 
Time: 3 Hours Max. Marks: 70 

PART -A 

Instruction: Answer any five questions from each Part 

Answer any five questions. Each question carries eight marks . 

._/ 1. a) What is meant by degrees of freedom? 

b) Derive an expression for pressure due to an ideal gas enclosed in a cubical 
vessel on the basis of kinetic theory of gases. (2+6) 

(5x8=40) 

2. Derive an expression for the coefficient of thermal conductivity of a gas on the 
basis of kinetic theory of gases. 8 

3. a) State and explain Zeroth law of thermodynamics. 

b) Distinguish between isothermal and adiabatic processes. (4+4) 

4. Explain the working of Carnot's ideal heat engine and derive an expression for its 
efficiency in terms of temperatures of source and sink. 8 

5. Derive Maxwell's four thermodynamic relations. 8 

6. a) Obtain the condition of equilibrium of phases in terms of Gibbs potential. 

b) Mention any four postulates of statistical mechanics. 

7. a) Derive the relation for Joule-Thomson coefficient of a gas. 

b) Distinguish between adiabatic expansion and Joule-Thomson effect. (4+4) 

(4+4) 

8. Derive Planck's law of radiation. 8 

PART-B 

Solve any five of the following problems. Each problem carries four marks. (5x4=20) 

9. Calculate the diameter of a molecule, given the number of molecules per cubic 
meter is 3.25x1 025 and mean free path is 2.3x1 0-8 m. 

10. Calculate the Vanderwaal's constant for dry air, given T c = 132 K, 
P = 37.68 X 105 Nm-2, R = 8.314 JK-1 mole-1. P.T.O. c 
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11. A gas at 27"C is suddenly compressed to (~ ) of its initial volume. Calculate the 

rise in temperature. Given y = 1.4. 

12. The efficiency of a Carnot engine is 40% when the temperature of the sink is 300 K. 
Find the temperature of the source. 

13. Calculate the percentage error in finding In 4! using Stirling's formula. 

14. Calculate the change in boiling point of water when the pressure changes by 
1.332x1 03 Nm-2 at 373 K. Specific volume of water = 10-3 rn", specific volume of 
steam = 1.674 m", latent heat of steam = 22.68x1 05 J kq:'. 

15. The Vanderwaal's constants for hydrogen are a = 0.0247 Nm4 mole", 

b = 2.65x1 0-5 m3 mole:' . Find: 
i) The temperature of inversion 
ii) Joule-Thomson cooling for 2x1 05 Nm-2 fall of pressure, initial temperature 

7 
being 100 K, R = 8.2 JK-1 rnole', Cp = 2 R for hydrogen. 

16. Calculate the wavelength of the radiation coming out of a furnace at 1500 K that 
will have maximum intensity. Assuming Wien's displacement constant to be 
2.9x10-3 mk. 

PART -C 

Answer any five of the following questions. Each question carries two marks. (5x2=1 0) 

17. a) Does the molecular motion cease at absolute zero temperature? Explain. 

b) Air pressure in a car tyre increases during driving. Why? 

c) Is it possible to attain temperature below absolute zero? Explain. 

d) A solid is an example of low entropy system. Justify. 

e) Why Helmholtz function (F) and Gibbs function (G) are known as 
thermodynamic potentials? 

f) The melting point of ice decreases and that of wax increases with an increase 
in pressure. Explain. 

g) Why an ideal gas does not show Joule-Thomson effect? 

h) The bottom of a cooking vessel should be dark and rough. Explain. 


